Microbial DNA induces a host defense reaction of human respiratory epithelial cells.
Epithelial cells represent the initial site of bacterial colonization in the respiratory tract. TLR9 has been identified in B cells and CD 123(+) dendritic cells and found to be involved in the recognition of microbial DNA. It was the aim of the study to investigate the role of TLR9 in the host defense reactions of the respiratory epithelium. Respiratory epithelial cell lines (IHAEo(-), Calu-3) or fully differentiated primary human cells as air-liquid interface cultures were stimulated with bacterial DNA or synthetic oligonucleotides containing CpG motifs (CpG oligodeoxynucleotides). Expression of TLR9, cytokines, and human beta-defensin 2 was determined by quantitative RT-PCR or by ELISA. We found that TLR9 is expressed by respiratory epithelial cell lines and fully differentiated primary epithelial cells at low levels. Stimulation of the above-mentioned cells with bacterial DNA or CpG oligodeoxynucleotide resulted in an inflammatory reaction characterized by a dose-dependent up-regulation of cytokines (IL-6, IL-8) and human beta-defensin 2. Up-regulation of NF-kappaB in epithelial cells in response to the CpG motif containing DNA was inhibited by overexpression of a dominant negative form of MyD88. These results provide clear evidence that the human respiratory epithelium is capable of detecting microbial DNA by TLR9. The respiratory epithelium has an important function in triggering innate immune responses and therefore represents an interesting target for anti-inflammatory therapy.